INTRODUCTION
To establish quantitative relationships among various parameters in the squeeze oil film between parallel plates, including the displacement and pressure traces and the timevarying cavitation patterns, and excluding the influence of irrelevant factors as far as possible, a special displacementcontrolled test apparatus was designed. Experiments were carried out under various frequencies and amplitudes.
TEST APPARATUS AND INSTRUMENTATION
A schematic view of the apparatus is shown in Fig. 1 . The squeeze film bearing consisted of a steel lower flat plate (9) and a glass upper flat plate (10). The lower thrust plate, where pressure transducers (6) were installed, was fixed to the base plate (8). Displacement transducers (7) were mounted on the base plate, which in turn was fixed to the housing (4). The upper thrust plate, made from an optical flat K9, was fixed to the movable frame (5). The parallelism between the lower and upper thrust plates were controlled by two levels of spring wire groups, tightly suspended between the movable frame and the stationary housing. The movable frame was hung on a linkage box (3), which was linked to the bearing of the eccentric journal through a connecting rod. The main bearings of the eccentric shaft were mounted on the stationary housing. The eccentricity of the journal could be adjusted to provide the desired oscillatory amplitude. The shaft was driven with a variable-frequency motor. Tolerance in the linkage mechanism were carefully controlled and backlashes were eliminated by preloading.
Tests were conducted 24 hours after every time the oil pool was filled, to allow any entrained air to escape. Illumination of the test chamber was provided with light led through optical fibers from an intense lamp, so that the oil viscosity was not affected by heat from the lamp.
Differential pressure transducers were used and specially calibrated for measuring both positive and negative pressure. The lower thrust plate (with the transducers installed) was placed in a dessicator, and a procedure consisting of depressurization for evacuating air from the cavities above the transducers and gradual return to atmospheric pressure for letting oil fill the cavities was repeated several times. Whenever judged necessary during any stage of experiment, this procedure was repeated.
Three displacement transducers of eddy current type were used.
A CCD with a highest recording rate of 1000 frames/s was used. The oscillatory frequencies chosen for the tests consisted of 1.5, 2, 3, 4, 5, 10, 12.5, 20 and 25 Hz. In every second 1250 displacement signals and 1250 pressure signals were taken.
EXPERIMENTAL RESULTS
The observed phenomena fell in three general situations: (1) Oil film was not ruptured and tensile stress was measured.
(2) Oil film was ruptured, and tensile stress was measured just before the expanding cavitation region reached the pressuresensing hole. (3) Cavitation spread to the oil pool, and tensile stress was not measured.
In the first situation, the measured pressure trace followed closely the theoretical prediction for an uncavitated squeeze film. Figure 2 presents a few pressure traces (in gauge pressure). Pressure traces a, b, and c showed that oil film could sustain tensile stress without rupture. In trace d, following a sharp dip into the tensile stress range, a plateau at about absolute zero pressure was a typical sign of oil film rupture. The pressure trace c varied gradually from cycle to cycle, exhibiting a dependency on the oil film history.
The first situation could gradually develop into the second situation, as shown in Figure 3 . Figures 4 show the enlarged view of the third and fourth cycles in Fig. 3 , along with the photos of cavitation during the fourth cycle. Photos 1' to 4' were taken during the gradual expansion of the cavitation region; and photos 5'-6' were taken during the increase of pressure from absolute zero to zero gauge. It was observed that the cavitation region always shrank faster than it expanded.
Continuously monitoring for several minutes revealed that, if the maximum size of cavitation in a cycle exceeded a certain magnitude, it would gradually grow till reaching the oil pool. After that the maximum size would return to its initial magnitude, and the process repeated itself with a period containing a large number of oscillations. In this sense, it may September 12-16, 2005, Washington, D.C., USA 
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FINAL be said that the second situation and the third situation could also occur under the same set of operating parameters.
In the third situation, the oil film could no longer sustain tensile stress. Figure 5 presents two pressure traces measured at the same location. The valley pressure values in the second trace gradually became higher than those in the first trace, indicating that air was being drawn into the oil film. Meanwhile the peak pressure values became progressively lower. Moreover, both the valley and peak values exhibited oscillations in themselves from cycle to cycle. The corresponding cavitation photos during one cycle of oscillation are shown in Fig. 6 . Sometimes a large cavitation bubble was smashed into many mist-like small ones, which later gradually joined together to form a large bubble again, which then became connected to the oil pool.
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